Effect of ammonia, glutamine, and serum on calcineurin, p38MAPK-diP, GADD153/CHOP10, and CNTF in primary rat astrocyte cultures.
Primary astrocyte cultures were subjected to different experimental schedules using several concentrations of ammonia (1, 3, and 5 mM ammonium chloride), serum (2.5%, 5%, and 12%), and glutamine (0.5, 1, and 3 mM) to analyze the involvement of calcineurin (CaN) in hyperammonemia and its relation with p38MAPK-diP and ciliary neurotrophic factor (CNTF). We demonstrated that exposure to ammonia affects CaN content, and confirmed the ammonia-induced reduction of CNTF expression; however, the involvement of CaN and p38MAPK-diP in CNTF reduction could not be confirmed. On the contrary, an inverse relationship between CaN and p38MAPK-diP contents was clearly demonstrated. GADD153/CHOP10 content was always higher under hyperammonemic conditions as well as under glutamine exposure, probably due to the osmotic stress provoked by glutamine accumulation, which was induced after exposure to ammonia. Statistical analysis demonstrated significant interactions of ammonia and serum for CaN, GADD153/CHOP10 and CNTF contents. The exposure to glutamine also induced changes in GADD153/CHOP10 and CaN; however, CNTF content was not affected. In conclusion, CaN content was affected by exposure to ammonia and glutamine; the serum content of the culture medium had a strong influence on the astroglial response to ammonium chloride, and glutamine exposure only reproduced some of the ammonia effects.